Regulation of adrenomedullin release from human endothelial cells by sex steroids and angiotensin-II.
It is well documented that there are gender differences in the incidence and patterns of cardiovascular diseases but the reasons are unclear. Sex steroids may modulate the behaviour of vascular endothelial cells, which in turn act by paracrine processes to alter adjacent vascular smooth muscle activity. We hypothesised that the sex steroids alter the percentage of vascular endothelial cells that secrete the vasodilator peptide, adrenomedullin and modify the adrenomedullin-stimulating action of angiotensin-II. The percentage of adrenomedullin-secreting human aortic endothelial cells was determined using the cell immunoblot method. Cells were incubated with selected concentrations of angiotensin-II, oestradiol and testosterone alone and sex steroids in combination with angiotensin-II. Adrenomedullin mRNA expression in endothelial cells was quantified by real-time PCR. It was observed that at 4 h, angiotensin-II increased the percentage of adrenomedullin-secreting cells in a concentration-dependent manner. Testosterone at physiological concentrations was observed to increase the number of adrenomedullin-secreting cells whilst oestradiol had no effect. Addition of testosterone to angiotensin-II resulted in less than additive increases in the number of cells secreting adrenomedullin. Oestradiol reduced the angiotensin-II-induced increase in adrenomedullin-secreting cells. Adrenomedullin mRNA expression was significantly increased by testosterone and there was also a trend for an increase in adrenomedullin mRNA expression, which occurred when cells were incubated with angiotensin-II. Our results point to a complex interplay between the sex steroids and angiotensin-II in regulating adrenomedullin production by human endothelial cells, which may contribute to gender-related differences in vascular disease in humans.